Background: Evidence has been synthesized to determine hindering and facilitating factors associated with the work participation of adults with developmental dyslexia (DD), classified according to the International Classification of Functioning, Disability and Health (ICF).
Background
Developmental dyslexia (DD) is a disorder that affects reading and spelling development. DD is usually associated with impairments in phonological processing, verbal processing speed and verbal short-term memory [1, 2] . It makes reading and spelling difficult for children who otherwise possess the intelligence and motivation considered necessary for accurate and fluent reading [3] . Children with DD develop weak literacy skills; hence, its great impact on education. In the course of children's development the range of difficulties becomes wider: besides problems in cognitive functioning, like trouble with reading, spelling, memory, and word finding, some executive difficulties arise, such as clumsiness, problems in organizing activities, and poor time management [4] . Experiencing these difficulties will affect the self-image and self-awareness of children and adolescents with DD, although they could also become persevering and goaldriven [5] . Whatever their reaction, young people with DD develop a variety of coping strategies and adaptation mechanisms that may account for individual differences as adults [4] .
It is known that 80% of the children and adolescents identified as having learning disabilities have DD [3] . In both a Dutch and an American population-based study the prevalence of DD among children at the end of their primary education is about 4-5% [6, 7] . These percentages reflect the prevalence rates from 2-11% mentioned in the International Book of Dyslexia [8] , in which a short description of dyslexia in 54 countries is given. The figures mentioned above are indicative because it is very difficult to find exact prevalence figures about adults with DD and because these figures are strongly related to the definition of learning disabilities/developmental dyslexia that has been chosen, and from which the criteria used to construct the prevalence rates are extracted.
Despite difficulties, most young adults with DD enter the labor market after completing their school careers. In the past two decades the educational possibilities for children and adolescents with DD have been improved through assistive technology, by giving them extra time, and other adaptations, like recorded textbooks or a bigger font [5] . At work, however, these improvements are not so obvious as in education. More and more generally well-educated young people who have learned to cope with DD within the context of support and adaptations enter a workplace that is not as well prepared for employees with DD as educational institutions are. When people with DD are employed, they often have to readapt to the difficulties they had struggled with and overcome in education [9] . On top of persistent difficulties in reading, writing, short-term-memory, and processing speed [9] , they encounter new problems specific to the context of work. According to the Van Dijk model of workload and capacity [10] , relevant factors in the work context can be subdivided into four categories: work content, work circumstances, terms of employment, and relationships at work. Some examples of problems for employees with DD are complex tasks that cause much workload (work content) [11] and the dependence on social support from colleagues (relationships at work) and/or from family members at home [12] . Task content and relations with and attitudes of colleagues and employer can intensify or temper the nature of the problems [13] . The physical work environment, e.g., being subjected to noise or other distractions, may also cause difficulties [11] .
Besides its possible negative effects, there may also be a positive side to DD. The highly visual way of thinking that is characteristic of many people with DD, is helpful in problem solving [12] . Employees with DD tend to recognize patterns of information quickly and can mentally rearrange designs and processes [14] . Moreover, many people with DD have great perseverance in combination with high ambition and strong motivation [15] .
The positive and negative characteristics of employees with DD on the one hand, and the variety of coping strategies and adaptation mechanisms on the other hand, result in different career patterns. Examples abound of adults with DD who have become great entrepreneurs [16] . However, there are also many instances of misfortune and failure in the world of work [17] . This duality raises the question, what explains these differences in patterns of gainful employment? Before attempting to answer this question, the factors associated with work participation of adults with DD should be more fully understood. To that end, a systematic literature review has been performed, resulting in the identification of positive and negative factors related to DD and employment. The International Classification of Functioning, Disability and Health (ICF) [18] was used to classify those factors. The ICF offers a framework in which functioning and health is a result of a complex interaction between and among body functions and body structures, activities and participation, and personal and environmental factors. The ICF has a broad scope both at the individual as well as the societal level. It offers a comprehensive list of categories necessary for the description of functioning [19] .
Aim of the systematic review
The aim of this systematic review was to determine hindering and facilitating factors associated with participation in work of individuals with DD, classified according to the dimensions of the ICF.
Methods
As in the US-literature learning disabilities is the umbrella term that includes developmental dyslexia as well, the definition of learning disabilities was chosen as starting point for the literature search. For the aim of this review the definition of learning disabilities developed by the National Joint Committee on Learning Disabilities seems most fitting [20] (p.20): "Learning disabilities is a general term that refers to a heterogeneous group of disorders manifested by significant difficulties in the acquisition and use of listening, speaking, reading, writing, reasoning or mathematical abilities. These disorders are intrinsic to the individual, presumed to be due to central nervous system dysfunction, and may occur across the life span. Problems in self-regulatory behaviors, social perception, and social interaction may exist with learning disabilities but do not by themselves constitute a learning disability. Although learning disabilities may occur concomitantly with other handicapping conditions (for example, sensory impairment, mental retardation, serious emotional disturbance), or with extrinsic influences (such as cultural differences, insufficient or inappropriate instruction), they are not the result of those conditions or influences." An additional benefit of this definition is that it contains several dimensions that correspond to the ICF, used as a framework in this study: the disorder is "presumed to be due to central nervous dysfunction" (functions and structures). Furthermore it refers to "difficulties in the acquisition and use of listening, speaking, reading, writing, reasoning or mathematical abilities" (activities). The disorder may cause "problems in self-regulatory behaviors, social perception and social interaction" (participation). Finally the disorder may "occur with other handicapping conditions or extrinsic influences" (environmental factors). Also the time dimension-"these disorders may occur across the life span"-fits with the aim of this review.
As indicated the definition of learning disabilities in the U.S. literature includes developmental dyslexia as well. Both terms-learning disabilities and developmental dyslexia-are incorporated in the search strings. To limit the review to dyslexia we included only those studies that had the word 'dyslexia' in the Methods or the Results section.
Identification of studies
The relevant literature was identified by performing searches in the electronic bibliographical databases Medline, Academic Search Premier, Cinahl, PsycInfo, Cochrane Central Register of Controlled Trials, Web of Science, Science Direct, and Embase. The searches were limited to primary studies, published from 1995 forward. This year was chosen as the starting date for two reasons. First, dyslexia was redefined around that time in the United States and in several European countries. Second, legislation was enacted at that time in the United States, Canada and the United Kingdom to protect the rights of people with disabilities at work.
To determine the population, we searched for the fol- These search strings were used in Medline. They were modified for use in the other databases, when different search terms were used. In all databases the searches were done with the strings for 'dyslexia' AND 'work'.
The set that was used to include studies consisted of four criteria: Studies were included if they met all four criteria. The criteria were not weighted.
Review procedure
Titles and abstracts of the studies identified through the search strategy were screened independently by two authors (JdB and JE). Studies that did not meet the inclusion criteria were discarded. When the two authors disagreed, even after a consensus meeting, a third reviewer (YH) was consulted.
A study was selected for full-text examination if in the title or abstract:
it was unclear whether it was a primary study; it was unclear whether adults with dyslexia were meant by the descriptor 'people with learning disabilities' or '(learning) disabled people'. The word 'dyslexia' had to be present in the Methods or Results section; it was unclear if the population was still studying or already had a job; reference was made to an activity, a personal factor, an environmental factor or a mental function, but without an explicit link to work.
Two reviewers (JdB and JE) independently scanned the full texts of these studies to determine if there was additional information available to clear up the uncertainties mentioned above. If any disagreement remained after a consensus meeting, a third reviewer (YH) was consulted who made a definitive choice to include or exclude the study.
Once the set of eligible studies had been compiled, the reference lists of all studies were searched for additional studies (the snowball method). The indexes of all volumes published in the period covered by this review of the journals in which the included studies were published were also searched.
Quality assessment
Before the quality assessment a distinction was made between qualitative and quantitative studies. This was done because of the nature of the factors expected to be found in both categories of the studies: The subjective factors in the qualitative studies are hard to measure quantitatively, and the quantitative studies have more quantifiable factors. Moreover, there are different instruments to assess the quality of both categories.
To assess the quality of qualitative studies two reviewers (JdB and JE) independently used the seven criteria from the handbook of the Netherlands Quality Institute for Health Care, CBO [21] . These criteria are based on questions listed by Mays and Pope for assessing the quality of qualitative studies [22] . Each study was graded on the criteria from this list as '+ = present', '-= not present' and '± = insufficiently described', without passing a final judgment on its quality. A minimum level of quality as defined by the CBO [21] is at least five '+', and one '±'. If a study did not meet that criterion, it was still used to extract factors as an additional 'check' (see the Results section).
For quantitative studies the two reviewers used the STROBE Statement, a checklist of 22 items that any report of quantitative cross-sectional studies should contain [23] . This particular checklist was chosen because we did not expect to find other kinds of publications with a quantitative methodology, such as randomized clinical trials (RCT's) or cohort studies, among the selected works. Although it is a report checklist, it was used to assess the quality of the studies because reporting and quality assessment in our view are two sides of the same coin. As for the qualitative studies all criteria on the list were graded as '+ = present', '-= not present' or '± = insufficiently described'. The minimum level of quality was chosen in analogy with the criterion used in the qualitative study: at least 15 '+', and three '±', as the amount of items in the checklist is approximately three times higher than the amount of criteria used to determine the quality of the qualitative studies. If a study did not meet that criterion, it was still used to extract factors as an additional 'check' (see the Results section).
To measure interrater reliability at the level of the criteria of both the qualitative and quantitative studies, Cohen's Kappa [24] was calculated.
Data extraction
All included studies were assessed in terms of factors associated with the work participation of adults with DD. A factor is a single element or a construct that has a positive or negative influence on work participation. These factors had to be mentioned explicitly in the text. The interpretation of these factors by the study participants, in terms of impediment or facilitator, will be indicated. In the Results section two dimensions of each factor will be made visible-the frequency of mentioning and, if a factor is mentioned more than once, the consistency: Is a factor labelled with a consistently positive or negative impact on work participation in the qualitative studies? In quantitative studies, consistency means that if a factor is involved in the statistical analysis, that factor is considered statistically significant or important.
We used the method known as qualitative metasummary [25] (p.152), which consists of the following techniques:
a. extracting findings, separating them from other elements of the research reports; b. editing the findings to make them accessible; c. grouping findings in common topical domains; d. abstracting findings and classifying them; and e. calculating manifest frequency. For this purpose the manifest frequency effect size (MFES) is presented. This size is calculated by dividing the number of all studies that met the quality criterion and in which a factor was found (each factor within a study was counted just once) by the total number of studies meeting the quality criterion.
Data classification
All factors were classified according to the International Classification of Functioning, Disability and Health (ICF) [18] . The expansion of Heerkens et al. [26] was used to close the gap between the terminology used in health fields and in occupational medicine. For that expansion the authors used the model of Van Dijk et al. [10] (Figure 1 ) to describe the work-related environmental factors. For the personal factors a subdivision was used, proposed by Heerkens et al. [27] at the WHO-FIC annual network meeting in 2012. The category 'Lifestyle' in that subdivision was omitted for this review because of its irrelevance. The concepts in Figure 1 are used to classify the factors found in both qualitative and quantitative studies (in the Results section, the qualitative and quantitative studies are presented separately). These factors were linked to the best fitting ICF category. Although the central issue in this review is 'participation in work', the factors influencing work participation can be classified in all ICF categories. The research for this systematic review started in October 2009. The use of the alert function in several databases prevented us from missing relevant studies while working on this review, the most recent included study is of 2013.
Results
The database searches yielded 2418 studies, 523 of which were duplicates. In total 1895 studies were qualified for screening.
After independent screening of title and abstract, 1801 studies were excluded; 80 studies were selected for full-text scrutiny due to insufficient information in the title and abstract to warrant either inclusion or exclusion; and 14 were deemed eligible (these 14 studies remained eligible after full-text screening). The 80 fulltext selections were screened on the four criteria set forth in the Methods section. An independent review by two reviewers on these four criteria resulted in 14 inclusions, 65 exclusions and one study on which the two reviewers disagreed. A third reviewer (YH) was asked to give a final opinion. Because of a lack of clarity about the exact nature of the learning disabilities of the people who had been interviewed, that study was also excluded.
The snowballing of the sources cited in the included studies and in past volumes of the journals in which the inclusions had been published yielded another five eligible studies. In total, 33 studies were deemed eligible (See Figure 2 ). Of these 33 eligible studies, 17 are qualitative and 16 quantitative. These categories will be described separately.
Methodological quality of the qualitative studies
We used a list from the Dutch Quality Institute for Health Care CBO to assess the methodological quality of the qualitative studies [21] . As indicated each study Here the original ICF scheme is expanded with concepts from the model of Van Dijk [26] and from a proposed subdivision of the personal factors [27] .
was graded on the criteria from this list as + = present, − = not present, or ± = insufficiently described. The studies were sorted by number of plusses; those with an equal number of plusses were sorted further by publication year and alphabetical order (see Table 1 ). A column has been added to Table 1 for the number of factors found in each study.
As indicated a study should have a minimum of five plusses and of the remaining two items, at most one may be absent and one may be insufficiently described. Of the 17 qualitative studies, 13 reached that threshold.
We measured interrater reliability at the level of the criteria independently scored by the two reviewers. Therefore we calculated a Cohen's Kappa. For the qualitative studies the Kappa was 0.82.
Main characteristics of the qualitative studies
Additional file 1 displays the main characteristics of the qualitative studies. For each one, the theoretical framework is specified, the aim of the study is summarized, the method of data collection is indicated, and the participants and the sample size are described.
In three studies the theoretical framework was not mentioned [38, 43, 44] and in two studies [41, 42] the framework was called qualitative or exploratory, but was not otherwise specified. The remaining 12 studies used one of the following frameworks: multiple case study, narrative analysis, ethnographic perspective, discourse analysis, or biographical approach.
The number of participants ranged from 3 to 27, with two outliers of 49 [34, 43] . The total number of participants was 256 with an average of 15. Two studies did not give the distribution of gender; in the remaining 15 studies, 134 men (56%) and 104 women (44%) were participants, with a mean age of 33 years. The educational and employment status diverged strongly: 22 were unemployed; 224 were employed in various occupations; and in one study [44] the employment status was not mentioned. The method of data collection in 16 of the 17 studies was an individual, in-depth interview.
In four studies, the focus was on experiencing dyslexia in life in general, part of which is employment [28, 29, 37, 40] . In eight studies, attention was paid to dyslexia in the work situation: two in general [30, 43] ; five in a specific occupation like teaching [31, 32, 35, 39] or nursing [42] ; and one in a specific group, young women entering the workforce [33] . In two studies the position of dyslexic employees was examined after the introduction of protective legislation in the United States and Canada [34, 38] . The focus of two studies was on the effects of the introduction of assistive technology on learning disabilities (LD) [36] and of the Anger Management Programme on LD [44] . Only one study examined the employer's attitude toward LD [41] . ('+' = present; '-' = not present; '±' = insufficiently described). 
Methodological quality of the quantitative studies
The STROBE Statement was used to assess the methodological quality of the quantitative studies [23] . As indicated for each study all criteria on the list were graded as + = present, − = not present, or ± = insufficiently described. The studies were sorted by number of plusses and '±', those with an equal number of plusses were sorted by publication year and alphabetical order (see Table 2 ). A study should have a minimum of 15 plusses and three '±'. A column has been added to Table 2 for the number of factors found in each study. Of the 16 quantitative studies, 8 reached that threshold.
We measured interrater reliability at the level of the criteria by calculating a Cohen's Kappa. For the quantitative studies, the Kappa was 0.66.
Main characteristics of the quantitative studies
The quantitative studies are characterized in terms of study design and setting, aim of the study, method for data collection, statistical analysis, description and number of participants, and outcome measures in Additional file 2.
In three studies, data from the International Adult Literacy Survey (IALS) were used [52, 59, 60] . Curtis, Breslin, and Pole [50] used the data from the Canadian Community Health Survey of 2003. The remaining studies used original data in a cross-sectional survey design without control groups, except for that of Dickinson and Verbeek [47] , who used a control group from the National Longitudinal Survey of Youth, and that of Witte et al. [51] , who used controls matched by gender, major, degree, and graduation year. Rojewski [48] and Schulte-Körne et al. [58] performed longitudinal studies over 2 and 20 years, respectively. Further, a (small) survey-based exploration was executed in two studies [54, 56] .
With regard to the number of participants, the study of Curtis, Breslin, and Pole [50] , with 14,379 participants, is an outlier. The sample size in the remaining studies ranged from 29 [58] to 805 [52] . One study does not mention the distribution of gender. In the other 15 studies, 9027 men (53%) and 7952 women (47%) took part; the age range is hard to determine because several studies only give the mean age and standard deviation. Both educational and employment status diverged strongly over the studies. Of the 17,673 participants, 17,323 are employed in a wide range of occupations; 291 are unemployed; and the employment status of 59 individuals is unknown. The setting from which the participants were recruited also varied strongly: from universities and special education institutions to dyslexia clinics. The outcome measures all have some relation to work but vary from job satisfaction, salary, occupational aspirations, occupation choice, work injuries, and employment self-efficacy to self-disclosure. Table 3 describes how the factors extracted from all studies fit into the ICF scheme, in the order of the categories Table 2 Criteria for assessing the methodological quality of the quantitative studies; the quality of studies with less than 15+ and 3 ± is insufficient 
Data extraction

Job shadows 33
Job visits 33
School-to-work program 33
Training sessions regarding disability 41
Vocational rehabilitation 33
Work-related injury risk 50
Other environmental factors Table 3 The factors from all studies coded on the two-level classifications of ICF (Continued)
Mnemonics 35
Other practical solutions 28
Overcompensation 28
Paper and pencil in pocket 42
Pattern of overachieving 29
Physical activities to recall ideas 35
Read back messages to caller 42
Read novels to experience different types of writing
42
Repeat names many times 42
Repression 28
Tricks 28
Using prompts to recall topics 35
Use set phrases 42
Visualization techniques 35
Write things out in rough 42 Figure 1 . In all studies the work-related disease/disorder is called learning disability or dyslexia, not otherwise specified. The studies with both indicators were included for reasons mentioned in the Methods section. For this paper, the findings from the studies were scaled to the second level of the ICF categories, to avoid unreadable tables. On the first level, the ICF divides the main domains into chapters that are itemized at a second level. Separate columns were created in Table 3 for qualitative and quantitative studies. The studies that are in bold are those that meet the minimum level of the quality criteria. Four qualitative and eight quantitative studies did not reach that threshold. This leaves 21 studies (13 qualitative and 8 quantitative) on which to calculate the manifest frequency effect size. In Table 3 the consistency of each factor (barrier or facilitator) that is mentioned in more than one study has been made visible by using the signs + and − for positive and negative, respectively; ± when the interpretations of the factor by the interviewed participants in a study were opposite; and finally 0 when a factor was mentioned but without an explicit interpretation by the participant.
In Table 4 the manifest frequency effect sizes (MFES) of the factors in the different ICF-categories are summarized.
Within the category 'mental functions', the 'emotional functions' were frequently mentioned: 11 of the 21 studies with sufficient quality mention factors coded as emotional functions, which amounts to a manifest frequency effect size of 52%. Of the 20 emotions mentioned, only 3 have a positive connotation: 'amount of passion' [39] , 'feelings of accomplishment' [49] , and 'sense of strength' [29, 31, 35] . This is consistent with the experience of self: in three studies [30, 34, 37] negative self-perceptions were mentioned by the participants.
The activities 'reading' (d166), 'writing/spelling' (d170), and calculating (d172) were mentioned in 14 of the 21 Underchallenged 29
Work ethic 29
The studies which are in bold are the studies that meet the minimum level of the quality criteria. (In each category the findings are in alphabetical order). Table 4 The manifest frequency effect size for each ICF-category
ICF-category MFES
Mental functions 67%
Activities 71%
Participation 86%
Terms of employment 52%
Social relationships at work 81%
Task content 52%
Working conditions 67%
Other work-related environmental factors 29%
Other environmental factors 10%
Personal factors 100%
studies (effect size 67%). In these 14 studies the activities were always discussed in relation to work, and mostly within the framework of the task content or social relationships at work. The interpretation of 'reading' or 'writing' was consistently negative, while 'calculating' was mentioned as a strength in one study [36] . 'Solving problems', mentioned in three studies, was always seen as a strength. Four studies mentioned the effects of LD on carrying out daily routines, but the interpretation was inconsistent. Within the category 'participation', 11 of the 21 studies mentioned 'acquiring, keeping and terminating a job' (d845) (effect size 52%). Notably, 'securing his/her current position' (d8451) was mentioned in five studies (24%) with inconsistent interpretations. In 13 studies 'remunerative employment' (d850) was mentioned (62%); seven studies mentioned having a job, or being employed in unskilled/semi-skilled occupations or in a white-or blue-collar job (33%); also with inconsistent interpretations.
Among the various terms of employment, 'salary' (current annual salary, wage gap, or wage increase/decrease) was discussed in seven of the 21 studies (33%), with inconsistent interpretations. Four of them mentioned working at off hours, either late in the day or at night, which was consistently interpreted as positive. This factor corresponds with remarks about taking work home and putting an excessive amount of energy into one's job in order to survive in the workplace.
The category of 'social relationships at work' also contains factors that occur frequently. Nine studies mentioned 'support in the workplace/help from colleagues' (e325) (43%), and five referred to 'employer assistance or support' (e330) (24%). Eight studies mentioned 'reactions of co-workers' (38%), with inconsistent interpretations.
Two factors within the category of 'working conditions', namely 'products and technology for communication ' (e125) and 'products and technology for employment' (e135) were mentioned in eight (38%) and nine (43%) studies, respectively. Among the 'products and technology for communication', six studies mentioned assistive technology, such as a dictaphone, the Internet or navigator (28%), which was always interpreted positively. Among the 'products and technology for employment' nine mentioned accommodations on the job (43%), with various interpretations.
'Gender', which is a socio-demographic characteristic, was mentioned in seven studies (33%) as a predictive factor. It is seen as a factor in different work contexts: for reading practices [45] ; for occupational aspirations [48] ; for a wage gap [47] ; for employment satisfaction [49] ; and for work injuries [50] .
Within the subcategory of 'general 'mental' personal factors' two factors occurred frequently: 'learning/coping strategies', mentioned in 8 studies (38%); and 'self-disclosure', mentioned in 10 (50%). 'Self-esteem,' a factor affected by the LD, was mentioned seven times (33%) in a positive way. 'Stress experience/being stressed' occurred six times (28%), consistently negative. Within the subcategory of 'health-related personal factors' the 'impact of the dyslexia' was discussed in six studies (28%), three times without and three times with a negative interpretation. And finally, within the subcategory of 'work-related personal factors', 'job/career satisfaction' was mentioned in five studies (24%), with inconsistent interpretations.
Discussion
In this literature review, we found 318 factors associated with participation in work of employees with developmental dyslexia. The following factors were mentioned most: persistent difficulties in reading or writing/spelling; the participants'-mostly negative-feelings and emotions about dyslexia; or difficulty in acquiring a job and, once acquired, keeping it, be it a blue-or white-collar job. Furthermore, 'self-disclosure' or the 'support' of colleagues and employer,' mostly seen as positive factors, and the 'attitudes' about and reactions to disclosure among coworkers were frequently mentioned. The 'use of assistive technology for communication' positively influenced work participation, as did some accommodation in the workplace. 'Job/career satisfaction' was also mentioned as an important factor. At a personal level, the studies often mentioned the 'impact of dyslexia', mostly interpreted as a negative factor, and the acquired 'coping and compensation strategies', which were consistently positive factors. These most important factors cover a wide scope of items from the main domains of the ICF.
With respect to participation, 'having a job' or 'being employed' and 'securing the current position' seemed to be very important factors. That observation is consistent with results from the IALS studies (International Adult Literacy Survey) [52, 59, 60] . In these studies the choice of the measurement instruments is not particularly dyslexia-friendly, and results in a sample of highly competent adults with dyslexia. The IALS studies reveal differences between the self-reported learning disability group (SRLD group) of highly competent participants and the non-SRLD group in terms of finding and maintaining a job. These differences only apply to the highly competent sample that participated in these IALS studies. For most people with dyslexia-as for most employees-having a job is so important that they will try to keep it.
Regarding the terms of employment, a 'wage gap' between employees with and without a learning disability has been confirmed by Dickinson and Verbeek [47] . However, this gap cannot be fully explained by differences in productivity characteristics due to the presence of a learning disability. Differences in annual salary are also reported in the IALS studies. Decision latitude and work autonomy-to be attained by means of extra time, a flexible schedule, or working from home-are considered important terms of employment. Self-regulation and control over the work-to be gained by taking work home and prioritizing tasks-have a positive effect on one's focus, productivity, and motivation. This is consistent with a model that Gerber et al. presented in 1992 [61] for describing success in work for employees with DD. In this model, 'control' was the main factor in achieving success.
The authors reviewed here tended to diverge with respect to the occupational choices made by adults with DD. Some emphasized the choice of creative or administrative professions, others of more hand-crafted occupations. The studies underlying this review gave no consensus on whether employees with DD were more likely to be employed in white-or blue-collar jobs. In some studies participants indicated they were working at a level lower than their education.
A majority of the studies presented the perspective of the employee with dyslexia. One study also focused on the employers (Human Resource Managers) [41] . Teachers with DD form a special category [31, 35, 39] : having DD themselves, they seem to be role-models for their students. In their dual role, they build a special relationship with their students (especially those with dyslexia). In that relationship, the dyslexia serves a special function: as a tool to make them better professionals [39] and as a tool to challenge students to achieve their potential [31] .
Although the majority of the findings are indicative of problems that have to be overcome, there are also many factors with a positive connotation, like being creative, solving problems, being persistent, and using dyslexia in educating dyslexic students. Nevertheless, in none of the studies do the included participants emphasize the strengths of dyslexia with respect to the company for which they work. A possible explanation can be found in research by Fitzgibbon and O'Connor [62] and also by Logan [16] . Their research suggested that the corporate environment is not conducive to people with dyslexia. A structured environment is very stressful for employees with DD. They prefer situations in which they themselves can control the variables [53] and where positive characteristics prevail. In order to create an environment in which they can flourish, many employees with DD start their own businesses and become entrepreneurs [16] .
Most of the findings of this review do not have an exclusive relationship with dyslexia; they have a more general validity. For example, all employees thrive on support from their colleagues or employer; autonomy is important to every employee [63] and assistive technology is also relevant to workers with a chronic somatic disease, for instance [64] . But our focus is on employees with DD or a learning disability. For them, the significance of these factors is much greater than for a general healthy population.
Most of the studies approached dyslexia from a medical perspective: it is a disability that causes problems for the person who has it. Only one study [40] took a social approach: it is society that causes problems for the person with dyslexia by making demands that he/she can barely fulfill, and society is not willing to support the dyslexic adult in solving these problems.
Strengths and limitations of the literature review
In this review we used the basic version of the ICF, enriched with the Van Dijk model [26] It was occasionally difficult to conceptualize some of the findings in accordance with the ICF. A third reviewer (YH) was consulted several times to discuss these classification problems.
To define the target population, we used the definition of learning disabilities from the National Joint Committee on Learning Disabilities [20] . This definition fit well with the ICF, but included a risk in the great heterogeneity of subjects in the studies for this review. That risk has been minimized by searching for the term 'dyslexia' in the Methods and Results sections. Nevertheless, the question remains of whether all factors are as relevant for the diverse groups of subjects. Furthermore, learning disabilities as an umbrella term has a higher prevalence than developmental dyslexia in a general population. The great range in prevalence figures is connected with the chosen definition.
A third problem was the interpretation of the factors: 'occupation choice', for instance, was mentioned three times as being affected by the learning disability and, hence, interpreted negatively. There was some question of whether that negative interpretation was really meant by the participants. For 'employer assistance/support', the factor is interpreted negatively in two studies because of a lack of that support. If that support is missing, the factor has a negative impact on work participation. Finally, in two studies 'gender' is labeled negatively, because it has a negative impact on prestige aspirations and employment status. Thus, for a correct interpretation of factors, sometimes more knowledge is needed about the underlying mechanisms and context.
A fourth problem was the range of meanings each factor can have. For instance, the factor 'reading' covers a broad range of meanings, such as the speed of reading, the reading performance, the understanding of what was read, and retention of the information read. So, the content of a factor may cause differences in interpretation. In this review the range of meanings within factors was not taken into account.
The ICF combines the health status (disease/disorder and problems in functioning) of an employee with DD and contextual factors (environmental and personal factors). For the research question of our study, the ICF scheme, when expanded with work-related environmental concepts of the Van Dijk model, seemed to give us a good grip on the categorization and positioning of factors.
In this review a distinction was made between qualitative and quantitative studies. This was done in the expectation of finding factors of a different nature in both categories. Looking at Table 3 , this hypothesis is partly confirmed.
There is more to the subject, however, than can be conveyed by merely summarizing all of the relevant factors. It would be interesting to know whether the factors we have found influence one another and, if so, then what kind of relation they have and how that relation is to be interpreted. For instance: What is the relation between negative feelings and job satisfaction? What is the influence of access to assistive technology for communication on securing one's job? Do persistent problems in reading or writing/spelling have an impact on one's occupational choice? With the ICF classification system, we can describe the factors we found, but we cannot retrieve information about the underlying mechanisms, which is needed to answer that kind of questions.
A good example of such an underlying mechanism is the model of Gerber et al. [61] . This model explains the successful vocational functioning of adults with learning disabilities. In this model, success depends on the level of control over the situation. Control is determined by a dynamic interaction between the internal decisions and external manifestations of an individual. Leather et al. [4] provided quantitative support for this model and enriched it with planning skills and meta-cognitive awareness. Our main results support the Gerber-Leather model. One of the key issues in obtaining success is the capability of reframing: the re-interpretation of the learning disability in a more positive manner. In our review, most of the feelings and emotions about dyslexia were negative as was the impact of dyslexia in daily life. These feelings are a barrier for obtaining success and need to be reframed. The factor 'self-disclosure' fits in the category of 'internal decisions' in the model, but is not mentioned as such and is hard to classify in one of the subcategories of 'reframing', 'desire', or 'goal oriented.' But 'self-disclosure' is part of the metacognition that Leather et al. add to the model. The support of colleagues can be classified in the 'social ecologies' in the model. The acquired coping and compensation strategies fit in the 'learned creativity' category.
The Gerber-Leather model was constructed from the perspective of personal input in the work environment. But there is also a work input: the broader context of work with or without the possibility of using assistive technology or asking for accommodations. In this work context the attitude of employer and colleagues towards working with a disability is also of great importance. It would be worthwhile to investigate more closely the intersection of the personal and work input, in order to determine all the factors that influence the quality of the working life of adults with DD.
Suggestions for further research
The ICF provided a clear framework for classifying the results. Its detailed structure also gives insight into areas that are not covered in the studies included in the sample. Visual and auditory processing is not mentioned by the participants in the qualitative studies, although this issue has been known in the literature since the early 1990s [65, 66] . Auditory processing deficits were detected by Amitay et al. [67] . Nor is reasoning strategy as a higherlevel cognitive function mentioned in the sample. Yet in 2003, Bacon et al. [68] presented evidence of individual differences in reasoning strategies among people with and without dyslexia.
Furthermore, the absence of references to motor impairment, balance, and pointing tasks as well as to bimanual coordination, is noteworthy. Motor impairments in people with dyslexia have been known for a long time [69] . Balance problems were studied by Fawcett and Nicholson in the 1990s [70] and more recently by Needle et al. [71] . Ever since the early publications of Orton [72, 73] . Bimanual coordination and dyslexia have been an object of research in a stream of studies [74, 75] . While these factors have not been explicitly related to employment, they might be. Nevertheless, they are not mentioned in relation to work in the studies underlying this review.
The emphasis in this review was on work participation of adults with DD. More explicit research would be advisable on the areas that remain underexposed in the categorization, carried out in accordance with the ICF. In particular, research is warranted on the relations between visual and auditory processing and reasoning strategies on the one hand, and the execution of tasks within the job on the other. The same applies to the relations among motor impairments, balance, and pointing tasks, on the one hand, and bimanual coordination and work, on the other.
This review yielded many factors influencing work participation. It would be very interesting to look more carefully into the relations among those factors and to consider the underlying mechanisms and context in which those factors are active. This can be done by performing qualitative in-depth interviews with employees with DD, their colleagues, and their supervisors. The findings in this review and the results of the in-depth interviews can be used in a deep analysis to formulate a model for work participation. Therefore it would be useful to have a more interpretative model that is also applicable to work. Mitra [76] and Welch Saleeby [77] have tried to understand a disability (like dyslexia) through the Capability Approach [78] . That approach distinguishes between a person's capabilities (potential to achieve a set of actual opportunities) and functionings (achievements). For the validation of the numerous factors found in this review, it would be interesting to use the Capability Approach as a framework. Hypotheses could be formulated about the relations among the different factors. Once these relations have been clarified, they can be used to develop strategies or interventions to influence the quality of the working life of employees with developmental dyslexia.
